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Study sites
127
South Sparkling Bog (SSB; 46°00'13.6"N, 89°42'19.9"W) and Trout Bog (TB; 128 46°02'27.5"N, 89°41'09.6"W) are two north temperate humic lakes in Vilas County, Wisconsin 129 that have been studied as part of the North Temperate Lakes Microbial Observatory. SSB and TB
130
were selected for their similarity in maximum depth (~8m) and differences in phytoplankton Experimental design 134 We conducted a multi-factorial microcosm experiment to determine the direct and 135 interactive effects of phytoplankton presence and composition, temperature, and light on 136 bacterial community composition. On 6 July 2011, microorganisms were collected from SSB and 137 TB integrated epilimnion samples (0-1m). Filtration through a 1µm Polycap AS cartridge filter 138 (Whatman, Piscataway, NJ, USA) was used to separate bacteria from larger organisms.
139
Phytoplankton assemblages were collected by filtering lake water through a 100µm nylon mesh 140 (Spectrum Laboratories, Rancho Dominguez, CA, USA) to remove zooplankton and collecting, 
152
For each bacteria-phytoplankton combination, three bottles were used to characterize the 153 initial community composition and three bottles were incubated for five days under each of five 154 temperatures and two light levels (Fig. 1) . Temperature treatments were established and 155 maintained by continuously pumping defined proportions of high temperature (~25°C) surface 156 peer-reviewed) is the author/funder. All rights reserved. No reuse allowed without permission.
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Results
194
Direct and phytoplankton-mediated light and temperature effects
195
Over the five-day incubation, phytoplankton presence and composition, light availability,
196
and temperature affected bacterial community composition (Fig. 2) . We assessed direct effects of 197 light and temperature on bacterial communities by analyzing changes in bacterial community 198 composition in no-phytoplankton control treatments. Light had a significant direct effect on the 199 composition of bacterial communities from both lakes (Fig. 3) . In contrast to light, temperature 200 had a significant direct effect on the community composition of bacteria from SSB, but not 201 bacteria from TB (Fig. 3) . were not detected when bacteria were combined with phytoplankton from the "away" lake. In 208 contrast, temperature had a consistently significant effect on the composition of bacterial 209 communities when phytoplankton were present. Notably, the variation in bacterial community 210 composition explained by temperature was higher for bacteria incubated with phytoplankton 211 from the "away" lake than for bacteria incubated with phytoplankton from their "home" lake.
212
Context-dependence of phytoplankton interactions
213
We used percent variation in bacterial community composition explained by 214 phytoplankton treatment to evaluate the strength of phytoplankton effects (Fig. 4) . Prior to 215 incubation, 22% of the variation in bacterial community composition in SSB phytoplankton and 216 corresponding control treatments was explained by phytoplankton treatment. Following 217 incubation, variation explained by SSB phytoplankton was only greater than the initial explained 218 variation in microcosms incubated at the highest temperature (45% variation explained). In 219 contrast, variation in bacterial community composition in TB phytoplankton and corresponding 220 control treatments due to phytoplankton treatment was not significant prior to incubation 221 (p>0.05). At the coldest two temperatures, 13% and 19% more variation in bacteria community 222 composition was explained by TB phytoplankton in low light compared to high light treatments.
223
As temperature increased, the variation explained by TB phytoplankton generally increased until 224 peaking at the second warmest temperature. The copyright holder for this preprint (which was not . http://dx.doi.org/10.1101/091967 doi: bioRxiv preprint first posted online Dec. 9, 2016;
Discussion
226
It is well established that species interactions and environmental conditions act in concert 227 to affect community composition, but how these factors combine to determine community 228 composition is largely undefined. In this study we selected light, temperature, and The copyright holder for this preprint (which was not . http://dx.doi.org/10.1101/091967 doi: bioRxiv preprint first posted online Dec. 9, 2016;  glass, plankton were exposed to a fraction of long wave ultraviolet A radiation, but none of the 249 ultraviolet B and shorter wavelengths of light, penetrating to their respective incubation depths 250 (Döhring et al. 1996) . Effects of ultraviolet radiation can decrease the growth efficiency of 251 certain bacterial strains while having no effect or increasing the growth efficiency of other strains organic matter) may explain observed lake-specific differences in temperature response.
264
Concentrations of dissolved organic carbon, total phosphorus, and total nitrogen tend to be 9, 2016; further evidence that bacteria rely on phytoplankton-derived dissolved organic carbon in darkly and temperature (Fig. 3) . In contrast to high light assemblages that became increasingly different 307 from their initial composition along a somewhat linear trajectory in ordination space as 308 temperature increased, low light assemblages exhibited a curved response (Fig. 2) . Bacterial The copyright holder for this preprint (which was not . http://dx.doi.org/10.1101/091967 doi: bioRxiv preprint first posted online Dec. 9, 2016;  light conditions can increase the rate of bacterial consumption by mixotrophic phytoplankton Environmental context is critical for understanding how planktonic communities will 337 change over time and in response to environmental change. Many of our observations were 338 highly dependent on the biotic or environmental context -responses seen in one lake were not 339 peer-reviewed) is the author/funder. All rights reserved. No reuse allowed without permission.
The copyright holder for this preprint (which was not . http://dx.doi.org/10.1101/091967 doi: bioRxiv preprint first posted online Dec. 9, 2016;  replicated in the other and, for TB bacteria combined with TB phytoplankton, response to 340 temperature depended on light availability. Context-dependence has also been described for The copyright holder for this preprint (which was not . http://dx.doi.org/10.1101/091967 doi: bioRxiv preprint first posted online Dec. 9, 2016; Figure 2 . Non-metric multidimensional scaling ordination of bacterial community composition in -555 microcosms (average ± standard error) with SSB bacteria (a,c,e; stress value=0.08) and TB bacteria (b,d,f; 556 stress value=0.14) before and after incubation. To simplify depiction of overlapping treatments, 557 community composition in no-phytoplankton control microcosms following incubation is shown in plots 558 a and b, community composition in "home" phytoplankton treatments is shown in plots c and d, and 559 community composition in "away" phytoplankton treatments is shown in plots e and f. Community 560 composition before incubation (Time 0) is included in all plots for reference. 561 peer-reviewed) is the author/funder. All rights reserved. No reuse allowed without permission.
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